





























STATEWIDE

PROJECT TITLE: Surface-water data program
PROJECT NUMBER: KS-001

COOPERATING AGENCY: Multifunded

PROJECT CHIEF: C. 0. Geiger

Problem -- Surface-water information is needed for purposes of sur-
veillance, planning, design, hazard warning, operation, and management
in such water-related fields as water supply, hydroelectric power, flood
control, irrigation, floodplain management, and water-resources develop-
ment. To provide this information, an appropriate and comprehensive
data base is necessary.

Objectives ~- Collect surface-water data sufficient to satisfy needs
for current-purpose uses, such as (1) assessment of water resources, (2)
operation of reservoirs or industries, (3) forecasting, (4) pollution
controls and disposal of wastes, (5) discharge data to accompany water-
quality measurements, (6) compact and legal requirements, and (7) research
or special studies.

Collect data necessary for analytical studies to define, for any
location, the statistical properties of, and trends in, the occurrence
of water in streams, lakes, and reservoirs for use in planning and design.

Approach -- A network of gaging stations (figs. 4, 5, 6 and tables 1,
2, and § at the end of this report) is maintained to provide surface-water
data for management and operation, for determination of long-term trends,
and for research and special studies. Data are collected on stage and
discharge of streams or canals, on stage, surface area, content of lakes
and reservoirs, and on precipitation. The network of stations is revised
periodically to ensure the collection of meaningful and worthwhile data.

Reports -- See numbers 45, 46, and 47 in "List of Reports... .
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Figure 4.--Location of complete-record surface-water gaging stations

1982 water year.
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STATEWIDE

PROJECT TITLE: Ground-water data program
PROJECT NUMBER: KS-002

COOPERATING AGENCY: Multifunded

PROJECT CHIEF: C. 0. Geiger

Problem -~ Long-term water-level records are needed (1) to evaluate
the effects of climatic variations on the recharge to and discharge from
the ground-water systems in Kansas, (2) to provide a data base from which
to measure the effects of development, (3) to assist in the prediction of
future supplies, and (4) to provide data for management of the resource.

Objectives -- Collect water-level data sufficient to provide a mini-
mum long-term data base so that the general response of the hydrologic
system to natural climatic variations and induced stresses is known and
so that potential problems can be defined early enough to allow proper
planning and management.

Provide a data base against which the short-term records acquired in
areal studies can be analyzed. This analysis must (1) provide an assess-
ment of the ground-water resources, (2) allow predictions of future
conditions, (3) detect and define pollution and supply problems, and (4)
provide the data base necessary for management of the resource.

Approach -- A network of observation wells (fig. 7 and table 4 at the
end of this report) is measured to provide a data base for monitoring the
general response of ground-water systems to natural climatic variations
and to stresses of pumpage. A long-term record of water-level measure-
ments, in conjunction with a determination of the hydrological system,
provides data for proper planning and management.

Reports -- See numbers 27, 28, 34, 35, 45, 46, and 47 in "List of
Reports... ."
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. STATEWIDE

PROJECT TITLE: Water-quality data program
PROJECT NUMBER: KS-003

COOPERATING AGENCY: Multifunded

PROJECT CHIEF: C. 0. Geiger

Problem -- Water-resources planning and water-quality assessment re-
quire a national data base of relatively standardized information. For
intelligent planning and realistic assessment of the water resource, the
chemical and physical quality of the rivers, streams, lakes, and reser-
voirs, as well as major ground-water aquifer systems, must be defined and
monitored.

Objectives -- To provide a national bank of water-quality data for
State, local, or Federal planning and action programs, and to provide data
for the Federal management of interstate waters. Primary objectives of
the network are to depict areal variability of streamflow and water-quality
conditions nationwide on a year-by-year basis and to detect and assess
long-term changes in streamflow and water quality.

Approach -- Surface-water-quality stations (fig. 8 and table 5 at the
end of this report) are maintained in Kansas to monitor long-term and
short-term trends related to changes in streamflow, reservoir operation,
and local or regional pollution. In addition, a network for collection
of surface-water-quality data, identified as the National Stream-Quality
Accounting Network (NASQAN), is designed by the U.S. Geological Survey to
meet many of the information demands of agencies or groups involved in
national or regional water-quality planning and management. Water samples
are collected at a few regular surface-water stations, as a Federal inte-
ragency activity, for monitoring and concentration and distribution of
pesticides in streams where potential contamination could result from
continued or future application of the commonly used insecticides and
herbicides. As part of a nationwide sampling of major drainage basins,
water also is collected at one station to be analyzed for radioisotopes.

Water-quality samples are collected from a network of wells to deter-
mine the chemical characteristics of ground water in the principal aquifers
and to assess the suitability of the water for use in domestic and muni-
cipal supplies. The data also are used to establish an adequate data base
for monitoring changes in water quality according to the provisions of the
Safe Drinking Water Act, 1975. Other samples of ground water from various
geologic formations at specific locations are analyzed for interpretive
hydrologic investigations.

Reports -- See numbers 33, 45, 46, and 47 in "List of Reports... .
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STATEWIDE

PROJECT TITLE: Sediment data program
PROJECT NUMBER: KS-004

COOPERATING AGENCY: Multifunded
PROJECT CHIEF: C. 0. Geiger

Problem -- Sediment concentrations and discharges in rivers and
streams must be defined and monitored in order to make a comprehensive
water-quality assessment of the Nation's water resources.

Objectives -- To provide a national data base of standardized sedi-
ment information for use in State, local, and Federal planning and action
programs, and to provide data for Federal management of interstate waters.

Approach -- A network of sediment stations (listed in table 5 at the
end of this report) has been established to provide spatial and temporal
averages and trends in concentration, discharge, and particle size of
sediment being transported by rivers and streams. Water samples are
collected on a routine basis at about 60 stations for analysis and deter-
mination or suspended-sediment discharge. In addition, periodic measure-
ments are made of the particle-size distribution of suspended sediment
and bed material.

Reports -- See numbers 45, 46, and 47 in "List of Reports... .
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STATEWIDE

PROJECT TITLE: Automated water-use data base in Kansas

PROJECT NUMBER: KS-007

COOPERATING AGENCY: DNivision of Water Resources, Kansas State
Board of Agriculture

PROJECT CHIEF: C. H. Baker, dJdr.

Problem -- Use of Kansas waters and competition among types of
uses are increasing each year. State water-rights agencies need detailed
information about water use in order to effectively manage the resource.
As part of the National Water-Use program in Kansas, plans have been made
to create a State-operated and maintained water-use/water-rights data
base. This long-term plan has been pushed into the immediate foreground
by a growing concern within the State for automated handling of water-
use/water-rights data. In order to facilitate the progress of the
water-use program in Kansas and to ensure that the resulting State data
base will fully meet the needs of the National Water-Use program, it is
important for the U.S. Geological Survey to participate in the State
data-base development.

Objective -- To design, implement, load, and evaluate an automated
State water-use/water-rights data base. The data base will serve the
dual functions of a management tool for administering water rights within
the State and of acting as a repository for vital water-use data to meet
National and State needs.

Approach -- Actual development of the data base will be done by the
State Department of Administration, Division of Computer Services. DNata
capture, preparation, and input will be handled jointly by the Division
of Water Resources, Kansas State Board of Agriculture, and the State
Division of Computer Services. U.S. Geological Survey personnel will
work closely with both State agencies to insure that all data elements
needed for the National Water-lse program are provided in the data base
and to provide for data exchange between the completed State data base
and the National Water-Use Nata System.
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PROJECT TITLE: Hydrologic-data base for management decisions in Southwest
Kansas Groundwater
Management District No. 3
PROJECT NUMBER: KS-086
COOPERATING AGENCY: Southwest Kansas Groundwater Management District
No. 3
PROJECT CHIEF: J. M. Spinazola

Problem -- Management, planning, and administration of water rights
depend on the availability of and ready access to hydrologic data. State
and Tocal water agencies that must make these decisions have requested
establishment of a system to provide current information on (1) Targe-
yield wells in southwest Kansas, (2) the amount and time distribution of
ground-water withdrawals, (3) the amount and location of irrigated acre-
age, (4) the hydraulic characteristics of the Ogallala aquifer, (5) the
configuration of the water table, (6) the annual changes in saturated
thickness, and (7) the movement of ground water through the aquifer
system. Most of these data are readily amenable to storage, retrieval,
and analysis using digital computers.

Objectives -- To develop and maintain a comprehensive hydrologic-data
base for the area within the Southwest Kansas Groundwater Management Dis-
trict and to provide timely storage, retrieval, and analyses of the data
for use principally by the Management District and by the Division of
Water Resources, Kansas State Board of Agriculture, in the management,
planning, and administration of water rights,

Approach -- Establish and monitor a comprehensive observation-well
networE, complete and update an inventory of large-yield wells, perform
several aquifer tests on selected wells, and assist the Management Dis-
trict in measuring and monitoring ground-water withdrawals for irrigation.
Compile all data pertinent to the hydrology of the area in readily acces-
sible computer files for various analyses essential to management and
administrative decisions.

Reports -- See numbers 16 and 37 in "List of Reports... .
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PROJECT TITLE: Hydrologic data base, Western Kansas Groundwater Manage-
ment District No. 1

PROJECT NUMBER: KS-117

COOPERATING AGENCY: Western Kansas Groundwater Management District No. 1

PROJECT CHIEF: J. M. Spinazola

Problem -- The original saturated thickness in Groundwater Manage-
ment District No. 1 has been reduced 50 percent or more in five areas
of the district covering about 225 square miles. Water is being pumped
from the Ogallala aquifer 5 to 35 times faster than it is being recharged.
Some irrigation wells have been abandoned, and the ground-water supply
is no longer adequate for some domestic wells in areas where the aquifer
has been dewatered. The Management District needs a continuing data-
collection and analysis program to provide information on ground-water
conditions for making management decisions.

Objectives -- (1) Maintain a current inventory of large-capacity
wells to be updated at least every 3 years, (2) collect continuous water-
level data in problem Tlocations, (3) prepare annual ground-water deple-
tion maps.

Approach -- Onsite-inventory data are used to update the Ground-Water
Site Inventory (GWSI) data base, and current well tables and location of
maps are provided to the district. Three continuous recorders monitor
ground-water conditions in the district. Hydrologic maps produced using
kriging techniques are supplied to the district annually. Previous maps
have shown the water-table, errors-of-estimate, saturated thickness, and
percentage change in saturated thickness of the Ogallala aquifer in west-
central Kansas.

Reports -- See number 36 in "List of Reports... .

22



HYDROLOGIC INVESTIGATIONS

Hydrologic investigations provide water-resources information that
is valuable for a wide variety of uses by Federal, State, and local
agencies, by the general public, and by universities and the consulting
community. These investigations may include regional, state, county, and
site-specific studies, as well as applied research. Some of the antici-
pated uses of the results of these investigations include general resour-
ces information and definition of hydrologic systems; water supply (plan-
ning and development); protection and conservation of resources; pollu-
tion detection, control, abatement, and enforcement; bridge, culvert,
and highway design; public safety (flood warning and flood-plain deline-
ation); salinity control and abatement; hazardous waste disposal; land
management; and fish and wildlife resources management. These investiga-
tions help to assess the State's water resources in terms of quality,
quantity, and use of water, and to develop the knowledge and hydrologic
understanding necessary to predict the consequences of alternative plans
and policies for water development and use.

Areal or Local Investigations

PROJECT TITLE: Effects of urbanization on flood runoff in the Wichita area
PROJECT NUMBER: KS-013

COOPERATING AGENCY: City of Wichita, Kansas

PROJECT CHIEF: C. A. Perry

Problem -- The effects of urbanization on flood-frequency discharges
in Kansas have not been quantified. Sprawling urbanization in Wichita and
vicinity has caused increased concern for the effect of urbanization on
design discharges. Data on the magnitude and frequency of flood flows are
needed in designing urban-drainage systems.

Objective -- Derive a method of estimating the relation of peak
(flood) discharges to frequencies that 1is applicable to basins, with
various degrees of urbanization, in the Wichita area.

Approach -- Collect rainfall-runoff data in basins where the land use
and percentage of impervious surface can be determined. Define the shape
of unit hydrographs and changes resulting from urbanization. Test and
calibrate a digital rainfall-runoff model for predicting peak discharges
from small urbanized basins.
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PROJECT TITLE: Availability and chemical quality of ground water from
sandstone aquifers in southwest Kansas

PROJECT NUMBER: KS-079

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: Jack Kume

Problem -- A significant potential may exist for the development of
ground-water supplies from sandstone units in Upper Permian, Upper Jurassic,
and Lower Cretaceous rocks in southwest Kansas. Previous studies commonly
considered the sandstone units as a single undifferentiated aquifer,
which has lead to erroneous conclusions. Detailed studies are needed to
define the geohydrology and the chemical quality of water in the sandstone-
aquifer system.

Objectives -- Define the character of geologic formations that com-
pose the sandstone-aquifer system; determine the geohydrologic relations
between the individual aquifers; describe the chemical quality and suit-
ability of water for most uses; and predict possible effects of ground-
water development on the availability and chemical quality of water
resulting from induced leakage between sandstone units.

Approach -- Compile data from previous studies and from existing wells
and drii] additional test wells to define the geologic and hydrologic
characteristics of the sandstone-aquifer system. Obtain more detailed
information on the areal extent, thickness, and degree of cementation of
individual sandstone units and on the effects of hydraulic interconnection
between units.

Reports -- See number 20 in "List of Reports... ."
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PROJECT TITLE: Geohydrology of Arkansas River valley in southwest Kansas

PROJECT NUMBER: KS-088

COOPERATING AGENCY: Division of Water Resources, Kansas State Board of
Agriculture

PROJECT CHIEF: R. J. Lindgren

Problem -- Flow of the Arkansas River between the Colorado-Kansas
State Tine and the Kearny-Finney County line in Kansas has continued to
decrease in recent years. Consequently, the availability of surface
water for diversion at the headgates of irrigation ditches has been
inadequate to meet demands. Withdrawals of ground water from wells in
the valley alluvium, which is hydraulically connected to the stream, are
thought to be depleting streamflow and adversely affecting senior water
rights.

Objectives -- Define the relationship between ground water and sur-
face water in the Arkansas River valley and determine the effects of
ground-water withdrawals on streamflow. Construct and calibrate a digital
model of the river-aquifer system that can be used by State and local
management agencies to improve conjunctive use of ground and surface
waters within the constraints of ‘water-rights structure 1in Kansas.

Approach -- Determine the hydrologic boundaries of the stream-aquifer
system, the hydraulic characteristics of the aquifer, the hydrologic
stresses imposed on the system, and the effects of those stresses on
ground-water storage and on streamflow. These data will be used in a
digital model of the system to predict the results of various management
alternatives designed to optimize conjunctive use of ground and surface
waters.

Reports --See number 1 in "List of Reports... .

25



PROJECT TITLE: Glacial deposits (Pleistocene) in northeast Kansas
PROJECT NUMBER: KS-091

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: J. E. Denne

Problem -- As population and demand for water increase in northeast
Kansas, ground-water supplies are gaining in significance. They are
especially important during periods of Tow precipitation when surface-
water supplies decline. Although the bedrock formations in the area
generally contain little, if any, good-quality water, the glacial buried-
valley aquifers may yield up to several hundred gallons per minute of
freshwater to wells.

Because the buried-valley aquifers are variable in location, extent,
and hydrologic characteristics, detailed study of them is necessary.
Current aquifer usage and development potential for domestic, municipal,
agricultural, and industrial needs also must be evaluated. These analyses
will allow realistic water-resource planning for the area. Knowledge of
aquifer Tlocations also should allow protection of ground water from con-
tamination.

The geophysical techniques (for example, seismic, resistivity, and
thermal) developed and utilized in this program should prove useful for
studies of other unconsolidated aquifers in Kansas.

Objectives -- The objectives of this study are to: (1) locate and de
Tineate the major Pleistocene aquifers of northeast Kansas, (2) determine
ground-water levels in and saturated thicknesses of these aquifers, (3)
analyze the Pleistocene stratigraphy and the character of the glacial
deposits, (4) analyze the quality of waters contained in the Pleistocene
aquifers, (5) determine current municipal, agricultural, and industrial
usage of the aquifers, and (6) evaluate future potential of the aquifers
for water supplies.

Approach -- Buried-valley aquifers will be located by evaluation of
existing hydrogeologic information, interpretation of maps and remote-
sensing data, and onsite work (drilling and geophysical investigations).
Ground-water levels will be measured in wells and test holes, and saturated
thicknesses will be calculated. Grain size and clay mineralogy of sedi-
ments will be analyzed for stratigraphic correlation and aquifer evalu-
ation. Chemical constituents of water from Pleistocene aquifers will
be determined by sample analyses (performed by the Kansas Department of
Health and Environment).
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PROJECT TITLE: Hydrogeology of the "Equus beds" aquifer, central Kansas
PROJECT NUMBER: KS-092

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: T. B. Reed

Problem -- Unconsolidated deposits of Pleistocene age, commonly known
as the l'Eguus beds," are the major source of water for municipal, indus-
trial, and irrigation use in central Kansas. Continued increasing with-
drawals of water from this important aquifer will result in mining of
water, reduced well yields, deterioration of water quality, and impairment

of existing water rights.

Objective -- Determine the effects that increased ground-water with-
drawals will have on (1) ground-water availability and (2) chemical quality
of the ground water as they relate to the possible contamination of parts of
the "Equus beds" as a result of induced movement of saline water now present
in the aquifer and saline-water inflow from the underlying Wellington
aquifer,

Approach -- Additional data will be collected with special emphasis on
defining the chloride distribution in the aquifer and on modeling of the
ground-water flow system. An appropriate model will be selected that will
simulate the movement of saline water. Evaluation of the simulation will
be made, and new model development may result.
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PROJECT TITLE: Quality of water from urban runoff, Topeka
PROJECT NUMBER: KS-096

COOPERATING AGENCY: Kansas Department of Health and Environment
PROJECT CHIEFS: A, M, Diaz and L. M. Pope

Problem -- The Kansas Department of Health and Environment must
obtain information to evaluate the impact of urbanization on the water
resources of the State. Some Kansas counties are heavily urbanized,
others currently are being urbanized, and still others are planned for
urban development. One of the major urban developments in Kansas is in
Shawnee County. A critical need exists for data relating to character-
istics of urban runoff in the county, primarily with respect to the
quality of water from runoff in the city of Topeka.

Objectives -- Establish a data base from selected study areas within
the city of Topeka that will include streamflow, physiographic, climatic,
and water-quality information. Evaluate the quality of water by defining
the physical, chemical, and biological characteristics of runoff from
selected urban areas under existing conditions and make projections of
these characteristics of runoff that may occur with future urban develop-
ment.

Approach -- Streamflow, physiographic, climatic, and water-quality
data wiii be collected at selected sites, which will be equipped with
stream-gaging and water-quality monitoring equipment. Data will be col-
lected to determine the variation of water quality during storms and
among seasons. Peak chemical concentrations and total chemical loads will
be identified. Water-quality determinations will consist of chemical in-
organics, trace metals, nutrients, organics, biological, bacteriological,
and sediment.
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PROJECT TITLE: Hydrologic consequences of strip mining the Mulberry coal
in Miami, Linn, and Bourbon Counties of eastern Kansas

PROJECT NUMBER: KS-099

COOPERATING AGENCY: Federal

PROJECT CHIEF: H. E. Bevans

Problem -- The thickest and most extensive remaining coal seam in
Kansas is the Mulberry coal. Approximately 260 million short tons of
Mulberry coal underlie a 300-square-mile area in Miami, Linn, and Bourbon
Counties of eastern Kansas. The great thickness of overburden, up to
100 feet, that must be removed to mine this relatively thin, less than
4 feet, coal seam makes the stripping ratio (thickness of overburden to
coal) one of the highest in the Nation. Coal-mining activities can present
both immediate and Tong-term hydrologic consequences. In order to protect
the hydrologic environment, State and Federal regulatory agencies and
coal-mining companies require information regarding the premining hydrol-
ogic environment and the hydrologic consequences of coal mining.

Objectives -- Assemble and interpret the available hydrologic and
related data necessary to describe the hydrologic environment. Determine
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